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移动速度，发现当移动速度约为 4 m/s 时，所生成的近惯性运动总能量最大。
此最佳移动速度的取值随着纬度减小而降低，从纬度 30 °处的 6 m/s 逐渐降低












































The near-inertial motion is studied using measurements, a linear model, 
2-dimensional and 3-dimensional models. Observed from a current mooring 
working 23 days in the northern shelf of South China Sea, sub-inertial and 
super-inertial peaks of spectrum are both present. The super-inertial energy has a 
typical structure of being surface intensified, whereas the sub-inertial energy is 
sub-surface (15 m) intensified. The sub-inertial energy is probably attributed to the 
negative background vorticity. During the measuring period, two typhoons passed 
over the mooring. The first one which moved along the right hand side of the 
mooring reduced the intensity of near-inertial motion. The second one moving along 
the left hand side of the mooring produced quite strong near-inertial motions.  
Based on a linear local model, a direction relation between near-inertial motion and 
wind change is derived, which can be used to easily calculate the near-inertial 
motion. Several idealized types of wind change are investigated using this relation. 
It provides good interpretations on why a great wind change can generate strong 
inertial motion, why the wind rotating anti-cyclonically with time produces much 
more energetic near-inertial motion than the cyclonical wind, and why the wind 
rotating at a frequency close to inertial frequency generates the maximum intensity 
of near-inertial motion. This relation is also applied to examining the passage of 
idealized tropical cyclone. The intensity of near-inertial motion is asymmetric along 
the cyclone path, with a greater value at the right hand side. After testing a couple of 
cyclones with varying translation speeds, 4 m/s is found to be the optimal speed 
which generates the greatest overall intensity of near-inertial motion. The choice of 
the optimal speed also declines slightly with decreasing latitude, from 6 m/s at 30 ° 
to 2 m/s at 10 °. 
















near-inertial motion is hardly observed even when the friction coefficient is set very 
small. However, once the elevation term is removed, the near-inertial motion 
appears intensely. It is concluded that the elevation term suppresses the formation of 
near-inertial motion. Meanwhile, the shallow water equation is solved theoretically 
under some assumptions. The solution suggests the near-inertial motion is present 
only when the spatial scale of wind change can reach as large as ~1000 km. In 
practice, the shallow seas are usually limited on the spatial scale. The 3D model 
MITgcm is also employed to investigate the process of cyclone passage. By 
simulating a couple of cases, it indicates that the high value of vertical viscosity 
clearly decreases the intensity of near-inertial motion, and the near-inertial motion is 
more energetic with greater depth.  
Finally, by analyzing historic measurements in the North Sea, it shows the 
near-inertial motion contributes most to the thermocline bulk shear, especially 
during the period of relatively high wind.  
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 第 1 章 绪论   





（ 2 sinϕΩ ），因此我们一般称之为近惯性运动。 
近惯性运动普遍存在于全球各海区，无论高纬还是低纬（Webster, 1968）。
每当天气系统发生改变时，海表风场随之发生变化，就会产生近惯性运动。例
如锋面系统或热带气旋过境时，能生成较强的近惯性运动（D’Asaro, 1985; Chen 
et al., 1996）。在陆架海区，近惯性运动呈现明显的双层结构（Malone, 1968; 
Shearman, 2005），在混合层底部形成了较强的剪切，可能会引起垂直混合，对
物质和能量的跨温跃层交换起重要作用。在大洋海区，虽然近惯性运动在混合
层最强，但它会穿越过温跃层，把动能向下传递至深处（Fu, 1981; Alford et al., 
2012）。近惯性运动与背景涡度、上升流、潮汐、锋面等中尺度现象存在一定联
系，并且相互作用和影响（Kunze, 1985; Sun Z. et al., 2011）。 
作为一种海洋中普遍存在的物理现象，对近惯性运动的研究具有重要意义。






热带气旋过境时，在墨西哥湾（Gulf of Mexico）观测到的近惯性流速在 3
天内都达到 50 cm/s，衰减周期约为 5 天，其水平尺度约为 100 公里，垂直尺度














 第 1 章 绪论   
Shelf），Chen et al.（1996）分析了春、夏季观测到的近惯性运动，其一般持续
5 到 10 天，跨陆架方向的尺度约 80 公里，沿陆架方向的尺度为 300-350 公里。
新英格兰陆架海（New England Shelf）的观测资料表明，近惯性流占据总流速
方差的 10-20 %，比内潮和内孤立波的能量大，偶现的流速峰值可达到 30 cm/s，








进行运动（Kunze, 1985；其中 efff 是有效频率， f 是惯性频率，ς 是背景涡度）。
如果背景涡度为正，则有效频率高于惯性频率；如果背景涡度为负，则有效频
率低于惯性频率。背景涡度的偏移效应，已经在众多的观测中被证实（Shearman, 
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